
International Workshop on Laser Ranging, Canberra, 5.-9.11.2018

Processing of SLR observations 

with an optimal Wiener filter -

an alternative way to calculate 

normal points

S.Riepl¹, M.Bloßfeld²,T.Schüler¹

¹ Bundesamt für Kartographie und Geodäsie

Geodätisches Observatorium Wettzell

²Deutsches Geodätisches Forschungsinsstitut

Technische Universität München



International Workshop on Laser Ranging, Canberra, 5.-9.11.2018

Motivation
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Systematic Effect visible in normal point 

residuals generated on site

¸ 12 months Lageos1 and 
Lageos2 normal points from 
2017

¸ Effect is supposed to be a data 
editing problem (2sigma 
iterative data clipping)

¸ Trend of HIT-U analysis is 
reproduced
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Optimal Wiener (deconvolution) Filter

¸ Proposed by N.Wiener (1949)

¸ Statistical Filter based on least 
square method

¸ Seems to be made for SLR

¸ Eliminates skewness of data 
distribution

¸ Data clipping systematics don't 
exist

¸ Removes noise

¸ Procedure:

¸ Ÿ Calculate histogram for 
every normal point window

¸ Ÿ Deconvolve Transfer 
function and do statistics on 
filtered signal
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Wiener Filter works in frequency space

¸ C ïMeasured signal spectrum

¸ N ïNoise spectrum modeled 
from high frequency 
components in C

¸ S ïSignal spectrum modeled 
from theoretical transfer 
function (R) and calibration

¸ phi ïresulting filter coefficients

¸ Fourier transform of filtered 
signal:

¸ Us=C*phi/R, phi=S²/(N²+S²)
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Lageos transfer function (kindly 

provided by J.Rodriguez)

¸ Numerical Calculation

¸ Proper Group Refractive Index taken into account

¸ 0.1mm bin spacing

¸ Decay ~ ea^n is modelled with n=1 (should be n=1.1 according to Otsubo 
and Appleby, System-dependent center-of-mass correction for spherical 
geodetic satellites, Journal of Geophysical Research (2003))
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SOS-W normal point samples obtained 

from Lageos measurements
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Application to Lageos 

Orbit fit quality
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Application to Lageos 

Bias estimation Lageos 1
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Application to Lageos 

Bias estimation Lageos 2


